This paper discusses the controlling factors in the design of short-time ' ' fatigue ' ' test specimens, which differ from those of the endurance-run type of fatigue test. In endurance runs it is necessary to secure failure at a place where the stresses are determinate and calculable. In short-time "fatigue" tests failure is not desired.
F. C. Lea, 4 and others with the load-deflection method, and C. E. Stromeyer, 5 H. J. Gough, 3 H. F. Moore, 6 and others with the temperature-rise method indicates that for some ferrous materials, at least, these short-time tests give results consistent with those obtained from endurance runs.
i Wohler, A., Zeitschrift fur Bauwesen, 8, p. 642; 1858; 10, p. 583, 1860; also The obvious advantage of the sharp and definite break of B over the gradual curvature of A points to the desirability of so designing specimens for short-time "fatigue" tests that as large a portion of the material as practical shall be uniformly stressed. In these shorttime tests the specimen is not broken, and unless the time of application of each increment of load is so great that the tests take on somewhat the character of endurance runs there is, therefore, no necessity of providing a maximum of stress on a free portion of the surface.
In addition, the indeterminate stresses concentrated in the neighborhood of the clamps contribute only a small part to the deflection or temperature rise so that there is no practical disadvantage in allowing them to be higher than those in the uniformly stressed free portion of the specimen.
Those limitations which determined the design of endurance-run specimens, therefore, do not apply to the short-time tests.
Consequently, it is possible so to shape the specimen that the stress is uniform over a much larger portion and the curves will more nearly resemble B than A, thus giving greater sensibility. This uniformity of stress should, therefore, be the controlling factor in the design of short-time "fatigue" test specimens.
IV. DESIGN OF SHORT-TIME "FATIGUE" TEST SPECIMENS FOR DIFFERENT TYPES OF FATIGUE MACHINES
In the Sondericker type of fatigue machine the specimen is a simple beam with two symmetrical concentrated loads. The moment curve for a machine loaded under these conditions is shown in Figure 1 .
The moment increases from each of the end reactions to the points of load and is constant between the loads. The greatest sensitivity and sharpest break in the load-deflection curve will obviously be obtained by a thin-walled tube, such as shown in Figure 3 3. With suitably designed specimens a higher sensibility can be obtained in these short-time '"fatigue" tests enabling simpler measuring instruments to be used.
